
UNITED STATES SIGNAL SERVICE 

Ohlo valleys northwestward to Minnesota and Dakota. 
The raiuf'all was deficient in portlous of Floricia and the 

%th Atlantic states, in the Rio Grand0 Valley, in the region 
from tho upper lakos westward to tho Pacific coast, 

and in the contra1 and sonthern plateau districts. The m a t  
'Qortant feature in oonnection with t h ~  subject was the 
'emarkably lleavy falls in the Gulf states, whore more than 
double the average amount of rain fell. A marked excess over 
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the local weather servicos of Alabama, Arkansai Illinois, 
Indiana, Iowa, Kansas, Kentucky, Louisiana, hichigan, 
Miunesota, Mississippi, Missouri, Nebraslra, Nevada, New 
England, New Jersey, North Carolina, Ohio, Pennsylvania, 
South Carolina, and Tennosseo, and the Central Pacific Rail- 
way Company ; trustworthy newspaper extracts, arid special 
reports. 
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INTRODUCTION. 

This REVIEW treats generally the meteorological conditions 
of the United States and Canada for August, 1888, and is 
based lipon reports of regular aud voluntary Obsorvers of both 
countries. 

Descriptions of the storms that occyrred over tho north 
&lantic Ocoau are also givon, and their approximate paths 
$own on chart i, on which also appears the distribution of 
Icebergs and tho limits of fog-belts west of the fortieth 
meridian. 

The severest storm of the month occufred along the trans- 
Atlantic tracks east of the fortieth merldm from tho 22d to 
the 24th, inclusive. No ice mas reported, excopt along the 
coast of Newfouudland. in tho Vicinity of Bello Isle. and in 

the ayerage also occurred in the southern dope, and in the 
Ohio and Missouri vallevs. 

..I --  
Destructive freshets occurred i n  many portions of the South- 

ern states as a result of tho remarkablx heavy rains which fell 
in that section. 

Violent local storms were frequent during the month, those 
occurring on the 20th and 21st in the middle Atlantic states 
baing, in some instances, tho  most severe that have occurred 
in that region for many years. 

In t h e  preparation of this REVIEW the following data, 
received u p  to September 20,1888, have been used, viz., the 
regular tri-daily weather-charts, .containing data of simulta- 
neous observatious talcen at 133 Slgnal Service stations and 23 
Cmadiau stations, as telegraphed to this ofllce; 177 monthly 
journals aud 176 monthly moans from the former and 23 
monthly means from the latter : 3GG monthly registers from 
voluntary observers ; GO monthly registers from United States 
Army post surgeons ; marine records ; intornational siruul ta- 
neous obsorvations ; marine reports through tho co-operation 
of the Hydrographic Office, Unlted States Navy, and the "New 
rork Herald Weather Service:" monthlv weather reDorts from 

ATMOSPHERIC PRESSURE (expressed in inches and huudredths). 

the country the means for the two months were practically the 
same. In the west Gulf states and on the Pacific coast, from 
the Columbia River southward to central California, the August 
meaus averaged about .05 below those for July, while over the 
central Bocky Mouutain slope they were about .05 higher, 
these chauges representing the extreme departures as com- 
pared with July. 

The departures from normal Pressure at  Signal Service eta- 
tions are given in the table of miscellaneous meteorological 
data. Over the greater part of tho country the departures 
from normal were unimportant. The greatest exwm occurred 
in the south Atlantic coast and over the northern Rocky Moun- 
tain slope, and the greatest deficiency occurred in New Eng- 
land and the Canadian Maritime provinces, the maximum ex- 
c&ss hoing .OG and the maximum deficiency .OB. 

BAROMETRIC RANGES. 
The nioiitlily barometric riWWS at the various Signal Service 

stations aro also giroii i n  tho  table ofmisceIIaneous meteorologi- 
cal data. Tho ranges, as u s d ,  conform to the general rule, that 
is they incroase with the Iat8itude and decrease slightly, though 
somewhat irrogul;dy, wi th  illcreasing longitude. Along the 
Atlantic coast tho oxtreino ranges are: .19 a t  Key West, Fla., 
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and .79 at  Portland, Me.; between the eighty-second and 
ninety-second meridians, .26 at Cedar Keys, Fla., and .84 a1 
Louisville, Ky. ; between the Mississippi River and ltockj 
Mountains, .32 at Rio Grande City, Tex., and .75 at Huron 
Dak. ; in tlie plateau regions, .30 at Yuma, Ariz., and .56 a1 
Walla Walla, Wash. ; on t h e  Pacific coast, 2 2  at San Diego 
Cal., and .52 a t  Port Angeles, Wash. 

AREAS O F  HIGH PRESSURE. 
Five areas of high pressure traversed the country during 

the month. The general direction of their motion was towardr 
the southeast. There is a marked tendency of the principa 
isobars in high areas at sometime in their existence to assum€ 
a triangular shape. This phase, as shown by the areas f o ~  
July, 1888, generally follows soon after the occurrence of the 
highest winds associated with the area and which usually OCCUI 
on its eastern side. This feature of triangular shaljed hi& 
areas was noticeable in all of t h e  areas oftliis month. 

The table below gives the latitude and longitude to thc 
nearest degree at  which the centres of the high areas werc 
5rst and last observed, the highest observed barometer accom 
panying each, the distance passed over by the centre, and thc 
number of hours i t  took to describe it, and also the average 
hourly velocity of the centre i n  miles per hour : 

Number of area. 

I.. ....................... 
I V  ........................ v ......................... 
;ii.. ..................... ........................ 

First ob- 
served. 

.- ' 5  

9 I S  

I 

! LllSt ob- 

Number 
of hours 
>bsorved 

-- 

Bq 
Q 

lo8 
48 
14 

Averagc 
VOlOCitJ 

per 
hour. 

Wde-8. 
30. ! 
rl.5 
20. I 
19.6 
33.1 

Average velocit ofcentre 25.8 miles pcr hour, equal to total miles divided by total 
hours. Average Arection of motion 300 south of enat. 

The following is a general description of the progress of the 
high area8 and the weather conditions attending them : 

I.-This aroa first appeared in northern California, and, after 
moving for twelve hours in a northeasterly direction into 
Montana, then moved 300 south of east to northern Missouri; 
thence it pursued a course 1 3 O  north Of east to central New 
Pork. High winds, forty-five miles an hour, occurred to the 
north of this area in Wyoming and Dakota previous eo the 
triangular phase of t h e  isobars, the f?rInatiOn of which took 
place on the Sth, when the 30.1 incn isobar included an area 
of about 240,000 square miles. J u s t  before this a wind of fifty 
miles an hour occurred on its southeast side in northern Texas. 
The advance of tlie high \vaa marked .by slight falls of tom- 
perature to the east of it, not in many Instances greater than 
100 in twenty-four hours. 

11.-This mea ffrst appeared on tho 11th  in western Lake 
Superior and disappeared off the coast Of North Carolina on 
tho 14th. Its general course was 40' South of east. Its tri- 
angular phase occurred on the 13th and is very conspicuous in 
the  30.1 inch isobar a t  the evening observation on that day. 
Just previously the miud was thirty-two miles a n  hour on its 
aouth side at Little Rock. There were at othor places winds 
of thirty miles an hour. The rainfalls associated with this 
area on its emtorn side were heavier on the Carolina come 
than inland a8 the area approached the ocean. The slight 
(twenty-four hour) falls in temperature that took p l , ~  during 
its progress were scarcely greater, on the average, than 100. 

111.-This area first appeared on the 20th in southeastern 
Wyoming. In the first twenty-four hours it moved only 100 
miles. I t s  laat appearance was 011 the coast of North Carolina 
on the 24th. The direction of its motion was 250 south of 
east. Very light rains occurred ta the east and southeast of 
this area. I ts  triangular phase occurred in  the 30.1 inch 
isobar, and also in tlie 30.2 inch, though less markedly, on the 
22d. Previous to this the mind was thirty-five miles an hour 

~ ~~ ~~ 

at  Chicago and twenty-Six miles atf Grand Rapids, Mich. The 
attending twenty-four hour fa119 in totnperature were usuallY 
not more than IO0, but there W a s  O n 8  fall of 20° at  Duluth On 
the 21st. The sky was uniformly clear in the area within the 
30.2 inch isobar. 

1V.-This area flrst.aPPeared on the 2Gth in northern 
Dakota, and, after movlpg In a direction 25O south of east, 
disappeared on the 28th 111 emtern Michigan. No rain a m o m  
pauied i t  except very far to the south. The attending winds 
here of moderate force, except OU the 26th and 27th, when 
there was twenty-eight miles an hour on its eastern side at 
Port Huron. Its triangular Phase Occurred on the 28th in the 
30.2 inch isobar. I t  \vas *companied in its course by a fall 
of 200 in twenty-four hours ln.M?nitoba, by a fall of 300 on 
Lake Superior, 20° in IOWer Mlchlgan, aud 100 farther to the 
southeast. 

V.-This area ffrst appeared in northeasteru Montana on the 
30th. After moving in a northeasterly directiou for a day it 
then moved in a direction Goo south of' east to central Minne- 
sota, where it was a t  the 8 P. m. observation on the 31st. The 
only rain accoinpanyillg l t  was at  Fort Buford, 0.06 inch, and 
at  Bismarck, 0.02. The Winds were mostly light, but twent9- 
six miles an hour occurred on the southeast side of i t  on the 
30th in Minnesota and Dakota. A wind of thirty-five miles 
an hour occurred on its southeast slde at  Chicago on the 3184 
just previously to the triaWular Phase of the 30.1 inch isobar, 
which included an area of 3G09000 tiquare miles. The sky W M  
clear within this area, except a t  On0 station, Valentine, Nebr.9 
on its western edge. 

In the high areas of this month the pressures a t  the centres 
were always greater a t  the fnornlng than the evening obserW 
tion. For number iii the d l f f ~ e n c e  amounted on the  20th 
0.22 of an inch. This is probably due to t he  reduction of the 
barometer to sea-level. The*current temperature of the air at 
the time of the observation 1s used as the temperature arga- 
ment in deriving this reduction. This temperature is either 
too low at the 8 a. m. observatlou, thereby giving too great 8 
reduction, or too high at the 8 P. m. observation, giving it to0 
small. This is especially 80 for the far western stations, where 
8 a. m. and p. m. seventy-fifth meridian times &re about 6 a* 
in. and p. m. local times. 

AREAS OF LOW PRESSURE. 
On chart i will be found the approximate tracks of the cen- 

tres of six areas of low pressure. The most important of these 
waa number iv. This WkM a typical West Indian cyclone; 
progress wm the principal meteorological event of the month. 

Area uumber iii presents tho Peculiarity of having traveled 
3outh from British America to western Texas, something UD' 
usual for this time of the year. It was not, however, a very 
well defined Iow. It was oblong aud irregular in  shape. Its 
ongest axis extended from southwest to northeast. I ts  BP' 
mreutly devious course roturnlug OU its track in western Kan. 
;as may be due to the difficulty Of locating its centre preciselye 

The followiug table shows the latitude andlor~gitude in which 
?rich ceutre of low pressure Was first observed, the lowest press' 
ire, the distance passed over the centre, the number of hour8 
)bserved, and the arerage VeloCltyof centre, in miles per hour: 

/ 

I i 
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I n  these descriptions where depths Of rainfall are given thej 
We for twelve hour periods : 

I.-This area 5rst appeared on the eyening of the  1st ir 
Western Nebraska. It moved in a direction 14O north of etisl 
loto the Province of Quebec. It then inoved in a southeasterlj 
direction and disappeared off the coast of Maine on the 6th 
Its motion was more rapid in the middle part of ita coursf 
through Wisconsin, Michigan, and Cauada than at  the be 
ginning and end. I t  was nccompanled by violent thunder 
storms to the east of it,  notably on the 1st at  Saint Louis 
and at  Louisville. The wind velocity at Saint Louis during 
the storm reached fifty-one miles :tn hour. The rainfall a1 
both places was about 0.6 of an inch. A very remarkable 
display of lightning occurred at La Crosse h r i n g  a thunder. 
8hrm from 2 a. m. to 4.30 a. m. of the 3d; The rainfall was 
2.2 inches. Rains occurred on all sides of the area, and very 
strong Wiuds, lasting, however, for only a short time. There 
h a  hail a t  Fort Maginnis in Montana to t h e  north of it on the 
2d. There were winds thirty-dve miles an hour a t  Denver and 
h s  Animas on the 1st to the southwest of i t ;  forty miles ILU 
hour occurred at  Chicago on the 2d to the eastof it, and twenty 
eight miles a t  Le Crosm. On the 3d a ve!oclty of sixty miles 
84 hour occurred at  Topeka and forty mlles at Wichita, but 
these may have had some relation fo an extensive low area 
With preesure of 29.8 to the southwest of Kansas which did 
not develop any proper motion. 

II.-This area first appeared on the evening of the 12th in west 
ern Pennsylvania. I t  moved in a northeasterly direction across 
New York, Mnssachusetts, and Maine, and disappeared in the  
Gulf of Saint Lawrence on the 14th. The rainfa11 mound it 
bas mostly light. The heaviest occurred to the east of it.  
At Philadelphia the  amount was 1.1. Inches. Occasional 
%ong winds occurred to the south Of It: There was a rain. 
fall of 2.0 inches at  Oswego on 13th with wind velocity of forty- 
b e  miles an hour. Rain continued falllug all around the low 
88 it advanced and the winds increased In strength. A wind 
velocity of 5fty miles an hour occurred at  New Pork, forty 
uiles a t  Eastport, thirty miles at Boston and Portland Me. 

UI.-This area 5rat appeared in northern Dakota on the 
uorning of the 13th and proceeded southward to western 
Texas, where it disappeiired on the evenlag of the 16th. 
bainfttll occurred all around the centre, but  over ouly a com- 
paratively Hmall area. There was a notably heavy wind at  
h w h e a d ,  fifty-four miles an hour? but no rainfall. There 
was, Iiowever, a heavy hail-storm 1U its picinity. The rain 

continued small until the 14th When 1t.spread out, there 
h n g  rain from central Michigan to the x16souri River, and 
from southern Minnesota to southern MlSSOUrl. Winds of fifty 
Qilcs an hour occurred at Fort Sully, Dak., and Valentine, 
Bebr., and thirty-five miles a t  Davenport, Iowa. On the 16th 
there \vas an exteusive rain-area to the north of the low with 
rainfalls mostly light, except on its western edge, where there 

Salls of 1.8 inches a t  Fort McKlnneY and 2.6 inches at  
Bawlins. 

m.-This area mas a typical cyclone? which described very 
%rly a parabolic path. Its apex \vas I* southern Louisiana. 
OW branch extended thence to the south of Florida and the 
Other in a iiortlleasterly direction ttCro88 .the United States arid to the northeast of Nova Scotia. Tltls area WLLS first per- 
wived off the southemt const of FlOrlda on the morning of 
the 1Gth. It moved ill a direction 10' north of west for 

miles before cliauging its course to the northeast. Its 
Qotiou in this part of its path W R S  O@Y 11.3 miles per hour, 
QQch slower thwn in tile otller part of Pkktll, where it wtw on 
the average 30.2 miles wllile inovlng 11l.a uortheasterly direc- 
tlOn. Near the apex of pareboltk, where 1ts direction of motion 

changed, the centre described only 375 miles in two days. 
When started in a northeasterly direction its motion became 
gradually faster. From 8 I\. 111. of the 21st to 8 a. m. of the 
22d i t  passed over 970 miles, or a little more than forty miles 
an hour. While the lorn was in the southern part of its path 
there mas a high of 30.2 inches covering ptwt of North Carolina, 
South Csroliua, and Georgia, and extending iuto the ocean. 
Around this high area the low seemed to inovo. Throughout 
the whole course of the low area there were heavy rainfalls and 
high winds mound the centre. The ritinfall in soutliern part of . 
Louisianit aud Mississippi for the rqontti was excessive, a great 
deal of it occurring in connection with this storm. On the 16th 
the wind reached sixty miles an hour a t  Point Jupiter on the 
Florida comt, and the rainfall mas 2.02 inches. On the 18th the 
rain area extended up the Mississippi and Ohio River valleys. 
The winds were very strong on the Qulf coast on the 19th 
and 20th, reaching sixty miles a11 hour a t  Pensacola and 
flfty-fire miles at Mobile on tile southeast side of tho low 
at  a distance of 300 miles from the centre. At  New Orleans 
the raiufall measured at 8 a. m. forgrerious twelve hours 
wad 7.9 inches, and the wiud was estimated to have blown 
nt the rate of nineby miles ail. hour from 3.30 to 4 a. m. 
The anemometer connection with self-register was broken 
by the storm. Great damage was done by the storm in 
the city and vicinity. The further course of the storm was 
marked by heavy rainfalls over extensive areas, a8 for instance 
2.0 inches from Louisville to Cincinnati and 3.28 inches at Nor- 
folk. High winds also occurred at  a greater number of stations 
as the storm advanced. There WAq a wind velocity of fifty miles 
an hour a t  Nashville and Knoxrille, s u d  forty miles a t  Norfolk 
and Block Island, and high winds all along the intermediate 
coast on the 21st. High uortherb winds also prevailed in the 
Lake region 011 the 21st and 22d, reaching thirty-five miles an 
hour a t  Port Huron and Chicago and thirty miles a t  Oswego. 
These winds on the lakes were probably related also to the high 
Brett number iii. On the 22d thore was a velocity of fifty miles 
~n hour a t  Eastport and Block Islend, and thirty-five miles an 
hour a t  New York. On the 21St, 111. connection with this lorn 
and to the east of it, there was a series of tornadoes in eastern 
Maryland, accompanied by intense thunder and lightning. A 
marked feature of the air in the surrouuding country just 
before the occurreuce of the tornadoes was t h e  excessive 
humidity. At Baltimore i t  was 96 per cent. of saturation. 
The mitximum temperature Was not so very high. Late in 
the afternoon it  was only 82O.4. Thero were no very marked 
twenty-hour hour hlls  in temperature in the country over 
which the cyclone passed. 

V.-This area first appeared to t!ie north of Montnua on the 
24th, and moving in a direction sllglitly 6outli of enst, disap- 
oearod in the Gulf of Saiut Lawrelice. Only a very slight rain- 
kt11 fh westeru New York occurred in  connection with it. 
r'here followed in its wake, amoclated HISO with high area 
lumber iv on its eastern side, a very considereble tmenty-four- 
lour fall in temperature, alnouutlug to 30O on the 26th in 
iorthern Michiguu and 20° later on farther to the emt. 

VI.-This area first appeared to the north of Montana on 
;lie morning of the  29th. It traveled southeast, and t h e  
:entre WAS in nortbern Michigan. a t  the evening observation 
)f the 31st. Tliere were light rains at two stations in Michi- 
p u  on the 30th. On the 31st the area spread out into a very 
9xtensive one of lorn pressure, the  29.9 inch isobar ioclnding 
L stretch of country about two hundred miles wide extending 
i.om the Gulf of Saint Lawrence through the region of the 
;)reat Lakes and down the Mlsslssippi Valley to the Qulf of 
klexico. This area waa not attended by any notable changes 
n temperature. 

NORTH ATLANTIO STORMS FOR AUQUST, 1888. 
[ne.qmcre 6 1  inches and millimetres; dnd;force by Beaufort ecdt?.] 

?he paths of the depressions that aPpea,red over the north from international SimUltsIIeOUS Observations by captains of 
Owan during August, 1888, have been determined I ocean steamships and sailing VBSSelS, received through the co- 


